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A Planetary Gear Unit 

[0001] This application is a continuation of pending International 
Patent Application No. PCT/SE02/01 102 filed June 6, 2002, which designates 
the United States and claims priority of pending Swedish Application No. 
0101 968-6 filed June 6, 2001 . 

Field Of The Invention 

[0002] The present invention relates to a planetary gear unit in an 
electrically operated brake for reducing the rotational speed from a drive shaft 
of an electric motor to an outgoing rotating means, which transmits a brake 
applying rotational movement to the brake, comprising 

[0003] a first planet wheel between a sun wheel gearing on an 
ingoing first shaft and a first internal gearing in a housing of the unit, 

[0004] a crank arm, on which the first planet wheel is rotationally 
arranged and which is rigidly connected to a second shaft coaxial with the first 
shaft, 

[0005] at least one second planet wheel between a second sun 
wheel gearing on the second shaft and a second internal gearing in the 
housing of the unit, and 

[0006] an outgoing gear, which is coaxial with the first and second 
shafts and to which the at least one second planet wheel is rotatably 
connected. 
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Background of the Invention 



[0007] There is a tendency to employ an electric drive motor as the 
means for operating a brake actuator for a vehicle. In the present case this 
electric motor is used for operating a disc brake, especially but not exclusively 
for a heavy road vehicle, such as a truck, trailer, or bus. This disc brake 
contains means for transforming the rotational movement of the electric motor 
into a translational movement of a brake pad. 

[0008] It is advantageous to use an electric motor with a high 
rotational speed, which has to be reduced. This rotational speed reduction - 
and accordingly moment increase - can be accomplished by means of a 
conventional gear train, but a planetary gear unit may provide advantages, for 
example with regard to volume and cost. 

[0009] A planetary gear unit falling within the definition above is 
shown in EP-A-0 372 219. In its portion falling within said definition, this 
planetary gear unit is per se conventional and is not shown and described in 
any detail. 

[00010] An important aspect is that the planetary gear unit shall be as 
compact as possible without in any way sacrificing its function and durability. 

The Invention 

[00011] This may according to the invention be obtained in that the 
first and second shafts are journalled in relation to each other by means of a 
radial bearing and in that the outgoing gear is journalled on the second shaft 
by means of radial bearings. 
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[00012] By this arrangement a very compact design is obtained with 
an advantageous journalling and guiding of the rotating members of the gear 
unit. The only function of the housing will be to transmit moment. 

Brief Description Of The Drawings 

[00013] The invention will be described in further detail below under 
reference to the accompanying drawings, in which 

[00014] Fig 1 is a very schematical plan view, partly in section, of a 
disc brake embodying the invention, 

[00015] Fig 2 is a perspective view of important members of a disc 
brake as shown in Fig 1 with a planetary gear unit according to the invention 
partly cut-away, 

[00016] Fig 3 is an end view of the planetary gear unit according to the 
invention, and 

[00017] Fig 4 is a cross-sectional view through the planetary gear unit 
shown in Figs 2 and 3. 

Detailed Description of a Preferred Embodiment 

[00018] A disc brake embodying a planetary gear unit according to the 
invention is very schematically shown in Fig 1. A disc brake caliper 1 is to be 
mounted astraddle of a brake disc 2 on a vehicle axle. The vehicle is 
preferably but not exclusively a heavy road vehicle, such as a bus, a truck, or 
a trailer. 

[00019] An electric motor 3 is attached to the caliper 1. Its drive shaft 
4, which may be rotated in either direction by the motor 3, is connected to a 
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coupling 5 of the kind that keeps its outgoing coupling shaft 6 non-rotatable or 
braked, in a brake release direction, when no current is supplied to the motor 

3. 

[00020] The coupling shaft 6 is in turn connected to a gear box 7 for 
reducing the rotational speed from the coupling shaft 6 to its outgoing gear 
unit shaft 8. 

[00021] The gear unit shaft 8 is provided with a gear 9 in gear 
engagement with a thrust rod gear 10 of each of two thrust rods 1 1 . The three 
gears 9 and 10 may have the same diameter and rotate with the same speed. 
However, depending on the circumstances, they may have different 
diameters. 

[00022] The thrust rods 11 have the general function of transforming 
the ingoing rotational movement of the gear 10 into an outgoing linear 
movement of a part connected to the first disc brake pad 12 at one side of the 
brake disc 2. At the other side of the brake disc 2 there is a second disc brake 
pad 13 connected to the caliper 1, which in this case is of the so called 
floating type, i e it is mounted for certain movements perpendicularly to the 
disc 2. The caliper may, however, equally well be of the fixed type. 

[00023] With the briefly described design the first disc brake pad 12 
will be applied against the brake disc 2, when the motor 3 is rotated in its 
application direction. At a motor rotation in the opposite direction the disc 
brake pad 12 will be withdrawn from the brake disc 2. 

[00024] In Fig 2 the gear unit 7 with its outgoing gear 9 in engagement 
with the thrust rod gears 10 of the two thrust rods 1 1 is shown. 
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[00025] As is also shown in Figs 3 and 4, the gear unit 7 has a 
generally cylindrical housing 15 for mounting in the disc brake caliper 1, 
where it is rotationally locked at a notch 15'. 

[00026] An ingoing first shaft 16 is to be rotationally driven in either 
direction by the electric motor 3 (Fig 1) and is journalled by means of a radial 
bearing 17. By being provided with a gearing 18, the first shaft 16 constitutes 
a first sun wheel. 

[00027] A first planet wheel 19 is in gear engagement with the sun 
wheel 18 as well as with a first internal gear ring 20 in the housing 15. As the 
forces in this part of the gear box are comparatively low, only one first planet 
wheel 19 may be needed. However, several, for example three, first planet 
wheels 19 may be provided. 

[00028] The first planet wheel 19 is connected to a crank arm 21, 
which has a pin 21' in a through center hole in the first planet wheel 19. A 
bearing is preferably provided between the pin 21' and the hole in the first 
planet wheel 19. 

[00029] The crank arm 21 is non-rotatably connected to a second sun 
wheel in the form of a second shaft 22 coaxial with the ingoing shaft 16 and 
provided with a gearing 23. A bearing 16' is provided between the shafts 16 
and 22. 

[00030] For example three second planet wheels 24 are preferably 
equidistantly distributed around the second sun wheel and in gear 
engagement therewith. These second planet wheels 24 are also in gear 
engagement with a second internal gear ring 25 in the housing 15. 
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[00031] An outgoing gear 26, which corresponds to the gear 9 in Fig 1 , 
is journalled in relation to the second shaft 22 by means of bearings 26' but 
also in relation to a part (not shown) external to the gear unit by means of a 
radial bearing 27. The outgoing gear 26 is connected to each of the second 
planet wheels 24 by means of a screw 28 and a sleeve 29 constituting a stub 
axle for each second planet wheel 24 having a through center hole. A bearing 
30 is provided between the sleeve 29 and each second planet wheel 24. 

[00032] The described planetary gear unit will provide a rotational 
speed reduction in two stages from the ingoing shaft 16 to the outgoing gear 
26, namely a first stage by the first planet wheel 19 and the crank arm 21 to 
the second shaft or sun wheel 22, 23 and a second stage by the second 
planet wheels 24 rotatably connected to the outgoing gear 26. 

[00033] The speed reduction will of course depend on the 
dimensioning of the different gears and parts. It may be advantageous to have 
a rotational speed reduction in each stage of say 1:4 - 1:6. In a practical 
embodiment a rotational speed reduction of 1:4,5 is accomplished in each 
stage, giving an over-all reduction for the planetary gear unit of 1:20,25 with a 
high efficiency and a high ability for moment transmission. 

[00034] The planetary gear unit is described in its use with a disc 
brake having two thrust rods but is equally applicable to a brake with any 
other number of thrust rods. 
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